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(54) A Knee Prosthesis Having Interchangeable Meniscal Components

(57} A knee prosthesis comprises a tibial component 20, a
femoral component 10 and one of a plurality of meniscal
components 30 each of the plurality of meniscal
components  (30,30a,30b,30c}) being configured to
cooperate with the tibial and femoral components 20,10 in
a different manner and at least one of the meniscal
components (30a) being configured to cooperate with the
tibial component 20 such that relative movement
therebetween is prevented. Once the tibial and femoral
components are in place the appropriate meniscal
component may be selected to suit the individual patient's
needs and also replaced once it becomes worn.
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A KNEE PROSTHESIS

The invention relates to a knee prosthesis.

Knee prostheses comprising a femoral component, a
tibial component and a meniscal component are well
known. There are many different manners of operation of
such knee prostheses and the surgeon selects the
prosthesis he requires for a particular patient with
regard to whether that patient will require a fixed
meniscal component, limited anterior-posterior movement,
or other known available manners of operation. Once the
requirements of the patient have been determined, an
appropriate prosthesis can be selected for implantation.

The selection of the prosthesis depends, naturally,
on the surgeon assessing the patient’'s requirements
correctly. This can be difficult and the surgeon may,
on occasion, be forced to make assumptions which
eventually turn out to be incorrect. He may also
occasionally make a mistake. However, once a prosthesis
has been implanted, it is extremely disruptive and
inconvenient to remove it and replace it with a more
appropriate prosthesis. For example, a surgeon may
implant a prosthesis having no relative movement between
the tibial and meniscal components only to find at a

later date that the patient does in fact require a
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prosthesis which allows limited relative movement. 1In
order to rectify the situation, the prosthesis may have
be to removed completely and replaced.

At present, the only prostheses available which are
designed to allow the manner of operation to be changed
relate to the introduction or removal of a posterior
stabilisation facility by replacing both the femoral and
meniscal components. In other respects, each prosthesis
is designed to function in one particular manner and no
interchangeability is catered for. It is an object of
the present invention to provide a knee prosthesis whose
manner of operation, in respects other than posterior
stabilisation, can be changed purely by the replacement
of the meniscal component. The femoral and tibial
components do not then require to be replaced.

The ipvention provides a knee prosthesis as set out
in claim 1. The invention also provides a combination
as set out in claim 14 and a set of meniscal components
as claimed in claim 15. Advantageous features of the
invention are set out in the subsidiary claims.

The invention provides a hitherto unattainable
degree of freedom and flexibility in respect of knee
prostheses. Once the tibial and femoral components are
in place, the manner of operation of the knee can be
varied to suit the patient’s needs by appropriate
selection of the meniscal component. For example, one

selectable meniscal component may be configured so as to
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be able to glide in a substantially unrestrained manner
across the upper surface of the tibial component. Other
meniscal components may be configured so as to be able
tb move in a limited manner in any one of the
anterior-posterior, medial-lateral and rotational
directions or in any combinations of these. Another
meniscal component may be configured so as to engage
with the tibial component such that no movement relative
thereto is permitted. Thereby, the surgeon can select
the manner of operation of the knee prosthesis from a
wide variety of possibilities without needing to select,
order, obtain and check a complete knee prosthesis.

A further advantage of the prosthesis of the
invention is that, should the implanted knee prove
inadequate or defective in its manner of operation, it
is a relatively simple matter to replace the existing
meniscal component with an alternative which may perform
better. For example, a surgeon may implant a prosthesis
believing that medial-lateral movement between the
tibial and meniscal components is not necessary but may
subsequently find that such movement is desirable after
all. Normally, converting the prosthesis to one having
the desired ability to achieve medial-lateral movement
would involve replacing the tibial component as well as
the meniscal component at least but, with the prosthesis
of the invention, the conversion can be achieved merely

by changing the meniscal component.
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An embodiment of the invention will now be described
with reference to the accompanying drawings, wherein:

Figure 1 is a side view, partly in section, of a
knee prosthesis according to the invention;

Figures 2a, 2b and 2c are plan, front and side views
respectively of the tibial component shown in Figure 1;

Figures 3a, 3b and 3c are underneath, front and side
views respectively of the meniscal component shown in
Figure 1;

Figures 4a, 4b and 4c are underneath, front and side
views respectively of a first alternative meniscal
component and Figure 44 is a side view, partly in
section, of a knee prosthesis incorporating the first
alternative meniscal component;

Figures 5a, 5b and 5c are underneath, front and side
views respectively of a second alternative meniscal
component and Figure 54 is a side view, partly in
section, of a knee prosthesis incorporating the second
alternative meniscal component; and

Figures 6a, 6b and 6c are underneath, front and side
views respectively of a third alternative meniscal
component and Figure 64 is a gside view, partly in
section, of a knee prosthesis incorporating the third
alternative meniscal component.

The knee prosthesis of the invention essentially
consists of a femoral component 10, a tibial component

20 and a meniscal component 30, the meniscal component
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30 being one of a predetermined set of meniscal
components, each of which is configured so as to
cooperate with the tibial and femoral components 10, 20
in a different manner. Figure 1 illustrates the manner
in which the three components are assembled in use.
Essentially, the tibial component 20 supports the
meniscal component 30 which, in turn, supports the
femoral component 10.

The femoral component 10 is of standard design and
has two condylar surfaces 12. The femoral component 10
also comprises a fixing stem 16 and may also include
further pegs for fixing purposes if required. All of
the features of the femoral component 10 are
individually known and will not be described any further
here.

The tibial component 20 is shown in detail in
Figures 2a, 2b and 2c. Essentially, the tibial
component 20 comprises a planar surface or plateau 22
from which depend fixing pegs and stems 24 of standard
design. The exact design and configuration of the
fixing pegs and stems 24 can be varied to suit
individual needs as desired.

On the upper surface of the plateau 22 are arranged
two bollards or pegs 26,28. The anterior peg 26 is
larger in diameter than the posterior peg 28. Both pegs
26,28 lie on the longitudinal axis of the upper surface

22 of the tibial component 20.
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The anterior peg 26 is substantially cylindricél in
shape. However, the posterior peg 28 is slightly
under-cut (see Figure 2c) for reasons which will be
explained later on.

The meniscal component 30 illustrated in Figure 1 is
shown in more detail in Figures 3a, 3b and 3c. As can
be seen from the drawings, the meniscal component 30 has
two condylar supporting surfaces 32 which are shaped so
as to adequately support the condylar surfaces 12 of the
femoral component 10. The lower surface 33 of the
meniscal component 30 is substantially planar but also
incorporates a central recess 34 which extends from the
anterior edge of the meniscal component 30 to the
posterior edge thereof.

When the meniscal component 30 is located between
the femoral and tibial components, the upstanding pegs
26,28 of the tibial component 20 extend into the recess
34 of the meniscal component 30. However, the size of
the recess 34 is such that the pegs 26, 28 do not
approach or abut the side walls of the recess 34 and
therefore, during normal operation of the knee
prosthesis, the lower surface 33 of the meniscal
component 30 is able to glide across the upper surface
22 of the tibial component in a substantially
unrestrained manner. Unrestrained relative movement
between the tibial and meniscal components 20, 30 is

therefore possible during flexion of the knee.
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An alternative meniscal component 30a is illustrated
in Figures 4a, 4b and 4c. The underside of the meniscal
component 30a, as shown in Figure 4a, has two
cylindrical recesses 34a, 36a arranged along the axis of
symmetry of the meniscal component 30a. The anterior
recess 34a is substantially the same diameter and depth
as the anterior peg 26 arranged on the tibial component
20. The posterior recess 36a is also substantially the
same diameter and depth as the posterior peg 28 arranged
on the tibial component 20. There is a small step
arranged in the cylindrical wall of the posterior recess
36a which cooperates with the slight undercut in the
posterior peg 28 so as to allow the meniscal component
30a to be brought into snap-fitting engagement with the
tibial component 20.

Figure 44 illustrates the meniscal component 30a in
combination with the tibial component 20 and femoral
component 10 illustrated in Figure 1. It will be
appreciated that, when the meniscal component 30a is
brought into interengagement with the tibial component
20, no relative movement between these components will
be allowed. The advantage of having the meniscal
component 30a manufactured separately from the tibial
component 20 and subsequently releasably attached
thereto even though no relative movement is permitted is
that the meniscal component 30a can be replaced when it

becomes worn. 2Also, the highly polished upper surface
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22 of the tibial component 20 reduces any fretting and
wear at the interface between the tibial component 20
and the meniscal component 30a.

A further alternative meniscal component 30b is
illustrated in Figures 5a, 5b and Sc. The underside of
the meniscal component 30b has, once again, two recesses
34b, 36Db. This time, the anterior recess 34b is
part-cylindrical in plan view and opens onto the side
wall of the meniscal component 30b. The posterior
recess 36b also opens onto the posterior wall of the
meniscal component 30b but has a diameter substantially
identical to the diameter of the posterior peg 28 on the
tibial component 20.

When the meniscal component 30b is brought into
interengagement with the tibial component 20 as
illustrated in Figure 5d, the pegs 26, 28 are received
into the recesses 34b, 36b. The shape and spacing of the
pegs 26,28 and recesses 34b, 36b is such that a limited
amount of anterior-posterior movement is permitted.
Also, the anterior peg 26 can move within the anterior
recess 34b so as to allow a limited amount of rotational
movement of the meniscal component 30b with respect to
the tibial component 20 about an axis passing through
the posterior peg 28.

Another alternative meniscal component 30c is
illustrated in Figures 6a, 6b and 6c. The meniscal

component 30c is similar to the meniscal component 30b
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illustrated in Figures 5a, 5b and 5¢. The anterior
recess 34c is identical to the anterior recess 34bd of
the meniscal component 30b. However, the posterior
recess 36c of the meniscal component 30c¢ is wider in the
medial-lateral direction than the posterior recess 36b.
When the meniscal component 30c is brought into
interengagement with the tibial component 20, the
meniscal component 30c is permitted to move in the
anterior-posterior, medial-lateral and rotational
directions to a limited extent in each case.

Furthermore, even when the meniscal component 30c is at
the extremes of medial-lateral movement, some limited
rotation about an axis passing through the posterior peg
28 can still take place. This is due to the fact that
the posterior recess 36¢c is not as wide in the
medial-lateral direction as the anterior recess 34c.

The meniscal components illustrated in Figures
3a-3c¢, 4a-4c, 5a-5c and 6a-6c form a plurality or set
from which any one can be taken to form a knee
prosthesis in combination with the femoral and tibial
components 10, 20 shown in Figure 1. It will be
appreciated that four alternative manners of operation
can be selected from by choosing the appropriate
meniscal component 30, 30a, 30b, 30c, one of which provides
a knee prosthesis in which no relative movement is
allowed between the meniscal and tibial components

30a, 20.
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If desired, the meniscal components 30, 30a, 30b, 30c
can also be provided with an intercondylar spine 38
illustrated in Figure 7 so as to provide posterior
stabilisation. The femoral component 10 is then also
provided with an intercondylar notch (not shown) such
that, when the knee is flexed, the cooperation of the
spine 38 and the notch will act so as to prevent the
femoral component 10 from slipping out of contact with
the meniscal component 30, 3Ca, 30b, 30c in the anterior
direction.

It will be appreciated, therefore, that the
invention essentially comprises a standard tibial
component, a standard femoral component and any one of a
plurality of meniscal components designed to cooperate
with the standard tibial and femoral components. In the
embodiment illustrated above, four alternative meniscal
components are provided, namely the four meniscal
components illustrated in Figures 3, 4, 5 and 6. An
alternative embodiment comprises the same tibial
component, a femoral component with an added
intercondylar notch and the same meniscal components but
with an intercondylar spine added. The invention also
covers a complete "kit of parts" consisting of the
tibial component, the femoral component and a complete
set of alternative meniscal components. The invention
also encompasses a set of meniscal components, each

designed or adapted to cooperate with a single femoral
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component and a single meniscal component. In each
case, one of the meniscal components is configured to
cooperate with the or a tibial component such that
relative movement therebetween is prevented.

It is advantageous if the meniscal component is made
from ultra-high molecular weight polyethylene and if the
tibial and femoral components are made of a
chrome-cobalt alloy. However, other implant-grade
materials can alternatively be used. The nature,
shaping, spacing and number of fixing pegs and stems
provided on the femoral and tibial components can be
varied to suit any particular requirements and, if
required, suitable surface textures and/or coatings for

promoting bone ingrowth can be provided.
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CLAIMS

1. A knee prosthesis comprising, in combination, a
tibial component, a femoral component and one of a
pPlurality of meniscal components, each of the plurality
of meniscal components being configured to cooperate
with the tibial and femoral components in a different
manner, wherein at least one of the meniscal components
is configured to cooperate with the tibial component

such that relataive movement therebetween is prevented.

2. A knee prosthesis as claimed in claim 1, wherein the
meniscal component is configured to glide across an
upper surface of the tibial component in a substantially

unrestrained manner.

3. A knee prosthesis as claimed in claim 1, wherein
interengaging means are provided between the meniscal
and tibial components such that limited relative
movement between the tibial and meniscal components is

permitted.

4., A knee prosthesis as claimed in claim 3, wherein
anterior-posterior and rotational movement is permitted

between the meniscal and tibial components.
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5. A knee prosthesis as claimed in claim 3 or 4,
wherein medial-lateral movement is permitted between the

meniscal and tibial components.

6. A knee prosthesis as claimed in claim 1, wherein
interengaging means are provided between the meniscal
and tibial components such that no relative movement

between the said components is permitted.

7. A knee prosthesis as claimed in any one of claims 3
to 6, wherein the interengaging means comprise at least

one cooperating peg and recess.

8. A knee prosthesis as claimed in claim 7, wherein two

pegs and recesses are provided.

9. 2 knee prosthesis as claimed in claim 7 or 8,
wherein the or each peg is located on an upper surface
of the tibial component and the or each recess is

located in a lower surface of the meniscal component.

10. A knee prosthesis as claimed in any one of claims 7
to 9, wherein at least one peg is locatable in the or

each corresponding recess in a snap~-fit manner.

11. A knee prosthesis as claimed in any one of the

preceding claims, wherein the tibial and femoral
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components are made from a colbalt-chrome alloy.

12. A knee prosthesis as claimed in any one of the
preceding claims, wherein the meniscal component is made

from ultra-high molecular weight polyethylene.

13. A knee prosthesis substantially as hereinbefore

described with reference to the accompanying drawings.

14. The combination of a tibial component, a femoral
component and a plurality of meniscal components, the
tibial and femoral components and any one of the
meniscal components serving to make up a knee
prosthesis, wherein each meniscal component is
configured to cooperate with the tibial and femoral
components in a different manner to allow alternative
modes of operation of the knee prosthesis and wherein at
least one of the meniscal components is configured to
cooperate with the tibial component such that relative

movement therebetween is prevented.

15. A set of meniscal components, each configured so as
to cooperate with a single tibial component and a single
femoral componenﬁ to provide a knee prosthesis, each
meniscal component being adapted so as to allow an
alternative mode of operation of the knee prosthesis,

wherein at least one of the meniscal components is
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configured to cooperate with the tibial component such

that relataive movement therebetween is prevented.

16. A combination or set as claimed in claim 14 or 15,
wherein one of the meniscal components is configured to
glide across an upper surface of the tibial component in

a substantially unrestrained manner.

17. A combination or set as claimed in any one of claims
14 to 16, wherein one of the meniscal components has at
least one recess for receiving at least one upstanding
peg on the upper surface of the tibial component such
that, in use, limited anterior-posterior and rotational
movement is permitted between the said meniscal

component and the tibial component.

18. A combination or set as claimed in any one of claims
14 to 17, wherein one of the meniscal components has at
least one recess for receiving at least one upstanding
peg on the upper surface of the tibial component such
that, in use, limited anterior-posterior, medial-lateral
and rotational movement is permitted between the said

meniscal component and the tibial component.

19. A combination of a tibial component, a femoral
component and a plurality of meniscal components

substantially as hereinbefore described with reference



to either of

accompanying

20. A set of
hereinbefore

4a-4¢c, 5a-5c

21. A set of
hereinbefore

4a-4¢c, 5a-5c

16

the embodiments illustrated in the

drawings.

meniscal components substantially as
described with reference to Figures 3a-3c,

and 6a-6c of the accompanying drawings.

meniscal components substantially as
described with reference to Figures 3a-3c,

6a-6c and 7 of the accompanying drawings.
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Amendments to the claims have been filed as follows

1. A knee prosthesis comprising, in combination, a tibial component, a femoral
component and one of a plurality of meniscal components, each of the meniscal
components being configured to cooperate with the tibial and femoral components in a
different manner, and interengaging means being provided between the meniscal and
tibial components, wherein the interengaging means comprise at least two pegs
projecting upwardly from an upper surface of the tibial component and at least one
recess in a lower surface of the meniscal component for receiving the pegs, and wherein

the pegs are fixedly connected to or formed integrally with the tibial component.

2. A knee prosthesis as claimed in claim 1, wherein the recess in at least one of the
meniscal components is configured to allow gliding of the or each meniscal component

across the upper surface of the tibial component in a substantially unrestrained manner.

3. A knee prosthesis as claimed in claim 1 or 2, wherein at least one of the
meniscal components is configured to cooperate with the tibial component such that

relative movement therebetween is prevented.

4. A knee prosthesis as claimed in any one of claims 1 to 3, wherein at least one of
the meniscal components is configured to cooperate with the tibial component such that

limited relative movement therebetween is allowed.

5. A knee prosthesis as claimed in claim 4, wherein limited anterior-posterior and

rotational movement between the said meniscal and tibial components is allowed.

6. A knee prosthesis as claimed in claim 4 or 5, wherein limited medial-lateral

movement between the said meniscal and tibial components is allowed.
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7. A knee prosthesis as claimed in any one of the preceding claims, wherein at

least one of the pegs is locatable in at least one recess in a snap-fit manner.

8. A knee prosthesis as claimed in any one of the preceding claims, wherein the

tibial and femoral components are made from a colbalt-chrome alloy.

9. A knee prosthesis as claimed in any one of the preceding claims, wherein the

meniscal component is made from ultra-high molecular weight polyethylene.

10. A knee prosthesis substantially as hereinbefore described with reference to the

accompanying drawings.

11.  The combination of a tibial component, a femoral component and a plurality of
meniscal components, the tibial and femoral components and any one of the meniscal
components serving to make up a knee prosthesis, each meniscal component being
configured to cooperate with the tibial and femoral components in a different manner to
allow alternative modes of operation of the knee prosthesis, wherein the tibial
component comprises at least two pegs projecting upwardly from an upper surface of
the tibial component and each meniscal component comprises at least one recess for
receiving the pegs, the pegs being fixedly connected to or formed integrally with the

tibial component.

12. A combination as claimed in claim 11, wherein the recess in one of the meniscal
components is configured to allow gliding of the meniscal component across the upper

surface of the tibial component in a substantially unrestrained manner.

13. A combination as claimed in claim 11 or 12, wherein at least one of the
meniscal components is configured to cooperate with the tibial component such that

relative movement therebetween is prevented.
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14. A combination as claimed in any one of claims 11 to 13, wherein at least one

meniscal component is configured to allow limited relative movement between the

tibial and said meniscal components.

15. A combination as claimed in claim 14, wherein limited anterior-posterior and

rotational movement is permitted between the said meniscal and tibial components.

16. A combination as claimed in claim 14 or 15, wherein limited medial-lateral

movement i permitted between the said meniscal and tibial components.

17. A combination as claimed in any one of claims 11 to 16, wherein at least one of

the pegs is locatable in at least one recess in a snap-fit manner.

18. A combination of a tibial component, a femoral component and a plurality of
meniscal components substantially as hereinbefore described with reference to either of

the embodiments illustrated in the accompanying drawings.
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